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Abstract: To address the issue of dynamical degradation of digital chaos in finite fields, this
paper proposes a simple mathematical model for generating n—dimensional discrete non-
degenerate hyperchaotic systems with an arbitrary number of specified positive Lyapunov
exponents (LEs). This paper reveals the intrinsic relationship between the singular values of the
Jacobian matrix and the LEs of the system. Based on the idea of stretching and folding, the
proposed model uses power and exponential functions to obtain sufficiently large LEs, while
using conventional trigonometric functions to ensure system boundedness. To verify the
effectiveness and flexibility of the proposed method, theoretical proofs and two system
construction examples are provided. Finally, based on this, a chaotic pseudo-random number
generator with good statistical properties is designed. The proposed non-degenerate hyperchaotic
system features a simple structure and robust dynamical characteristics, making it highly suitable
for applications in information security and secure communication.
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